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^J^CT/JP2003/008816 

1 

w m m 

lftlt£* H^'i?i7 7-y^OEric B. Kmiec«L 
fc^r^7» [Proc. Natl. Acad. Sci. USA, V 
ol. 93, p2 0 7 1-2076 (1 9 9 6) ] m &fc£-&ft\t^m£&H& 
£DNA<t U ^<7)Mt-{i©^460fci6^»RNA^riaUfc=3r^ 7^11 ^XfU 
*7 KSrfflV^V»5„ DNA|^dr<t 9 t R N A t D N AO^JI < 5 0^ 

=^>?^ K^»^^Ai~5 irjSj^RNA^Sia^iJ^^ 

T-mmzzvxnw&mzmmmAZtiZo ua>u ^7^=^^*-^ 

K<Z>8IW*i8as«*rc\ (t h ym i n 

e) frfet>flX\i^Z><DX\ mftDN A^iDte&tlizM VX (D-^s{ -fx ffitf 
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O. Igoucheva b^— ^0.^}) U*?- K (single s 

tranded ol igonucleot ides, £k~F s s ^ }) £ WirWb 
£*t>£><5) 7f2fiJc?£ [Gene Therapy, Vol. 8, p391~399 

5 (2001) ] £&jffgLfc„ zzx'temftmmtpommzitz ? t-r^mm^m 

^/WbLfc^vvu (uracil) Sro»t/t»[-HHifi£o^-y 

io oco*-vt&m&$bm& J: v ^— y * k ( s s ^- y =o i&j&mx* h 
iao ^ * -V * ?-&W8m^ «t o x t> 5 —mmm-r z> $m & %> z . 

15 jtulEKm i e c fe(D^r^ ^y ^ K (*;< 7^y =0 figttttli^ 

=3r^7^-y s s ^-y ^Ktoi-fZm'&CDtJj- 
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d n a &m~-m&x # N fr-z>$)%z(Dm v ^m&j& & h fix v 3 „ 



5 3gWtf>$E^ 

10 (1) f ^[SjgWJ^f tSDNA^iSt^Ig ; 

S^y/^l^tS^f- 7 (binding motif) gfi^J, fc^^^^HT-^ 

20 a*-e#5 0 i^ftsmia^JSr^SDNAfi-*^ -*iV^ftl©DN 
A-et><fcv\ 

mx&z 0 mwmm^mA£rLzmmti,xtei&m<Dm.m:, xikRut/xnWA 

tf^SIfi^iJ £r^f LTV N -5 ^^rf^Smifi^J £ W-T -5 D N A Sr-^-f 3 £ £ *:<Wf» t 
SB2 0«M^^y h^W*tt*j£^I*JS*E?"J*rW-f-'5DNAttte^H^-«> 
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4 



uftfcmm&&-t sdn a « - — #<8Kd naoi >f*i-e 1> & v \ 



OfA(Mt5ii:^t^ x MIl^tSDNA (xtV-ADNA;^ 
7*3: h\ 5: FnyKUTDNA^) , WC^tSDNA (MDNA) 

^Bj^ffl^tts^fpjs^sa^j^w-rsDNA (^Tx wgiDNA 
-rs^^tfmsia^JSrWbTv^DNAT^^o rrt* r^i^Wj M 

vx\,^z.k&mm-tz> 0 
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S D N A tt-fe fgCgp# £ T ^x&mft&E.^ KffiJ§#Jfci£SIB 

±SB©^7 tT >-AlitSr^b7tiS!^|plS^BH^JSr^i-5DNA^ 0fl;tli#H 
10 #f*FfS 5, 643, 7 6 2f, i5, 714, 3 2 3^, |6, 043, 028 

-H-fcis 1 DNAir LTfsm^ttfc— #mDNA£|^C^fck:j; !9 S i 4: 3* 

r^J; 5^BW^ffiffl$*L5i£^R«ga^ISr^rrSDNA»±-C#5^ 
15 tteV^SVH^<k%^^n5„ Jffflfla<Dlim^^>^ODNA^*i (S pha 

se) fcfcl^T. DNA*B|PlJ|a»x.«ftg3JSfTt?*vS. ilDNA^fjjilDNA^© 

«88<0B, «DNAb-grA/tfs#ttTffi§!l:7a-— ^as^$n«, r^Bt«^7^- 
— ^ rP^cDDN A<Oir l/^mtT IrH^^T** 5DNA 

20 -*i©DNAT% ^DNAOir^^^iTV^-feV^^Oia^J^o, o£ 

NA&tf^L7c„ 

9*$. h'&mmt UfcPCRfe-Cjfi^R^DNASrJag-rs^ifefefcS. 
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1 5 0 0 b p * T'tfW* L V \ 500bp J£AT<Z>t§^-{i. < H3 £Zlo<£>D N 
^FO^fSjS«DNA^S5lbx ^(DDNAiA^ #'J;t{3:. y >m^/^>^ 

15 t**m^xmmmA-fz t^mm.m<Dmm*x%z> 0 

^ffc^^ U ^ I/^-^ h\ y * ^ l/^"^ H\ L N A (WO 9 9/ 



WO 2004/007715 
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Z>?l"<?Km~tZ>j£&^?— 7 (binding motif) SB^'J, t^WS^W^ 
y L 5 <5 D N Ag^iJ^W £-£5 ^ t 5„ 

^ t L< {Ul<Ot)«Z)^t5r , MTtitfc^m^ SV407- 

F 9 0lg&M7jk£tlZ) o Jfc, B i o c h i ra. Biophys. A c t a , 
Vol. 1071, p 8 3 ~ 1 O 1 (1991) Kh^n^mW^^-T^^ 

±M<Dmwu is y-r^m-ir 5 y y *wi£<d d n ase^j # § ^ 

^ U 5 5ifl3?USr*3SWt-ffiffii-5 £ £ s o d N a t (Dtfe&tm&G LftV\ 

v^"c 't)> e> (Dmmt *s y-r^ t mm * d n As^-a-ia^j £ *• w-r 6 # * 9 y > 

T^m^tLTW^ ^(^-efeofc^s MIS* w*y te*H" 3 ^ifl^iJSr 
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'CT/JP2003/008816 



£:LTte, ^Jx.{^^HT-^^-5^i^-c*^5DNAgaa?iJWij^$tL'5o * 

tztz-tt, NF-kB, Spl, API, NF-IL6 (C/EBP/3) , AP 
2, Oct-1, SRF, E t s - 1 L p 5E?lJ^i^$Ji 

10 Eur. J. Biochem, Vol. 288, p 1 828^1 8 36 (2 

001) ; J. Biol. Chem. , Vol. 2 6 3, p3372~33 
79 (1998) ;Cel 1 4 Vol. 49, p741~752 (1987) ; 
EMBO J. .Vol. 9, pl897~1906 (1990) ;Proc. 
Natl. Acad. Sci. USA, Vol. 88, p 7 9 4 8-7 9 5 

15 2 (1 9 9 1) ;Genes Dev. , Vol.2, pl 5 8 2~1599 

(1988) ; Nucleic Acids Res. , Vol. 20, p32 
97~3 30 3 (1992) ;Genes Dev. ,Vol. 4, pl451 
~1453 (199 0)„ 

flMUfiBJtttft < , HiflBDNAW5' &3VM*3' *MJ#T' t> £ V \ 7tix.f^, 
2=lt ,, -J^±0^^-7i^^J^5 , 5fc$3&gP5h 3' 5|c«|»^©PEfr^*$ 

^K«ia^"J^^ri-SDN A**, ^rt^tgi&^^^^ns r 
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5 r. -So ^J^«. 5 X o frMBttoffi 2 0 OJttS«*WS:-o 

20 ±l2^*^^^O^Ai^ffl$H5^^ h&«ifc-t-3 0 lo<D 

^ftSDNA^ttS. HtflSDNASriSWliatc^A-rSfcfecD^lgSr 
$ fete, ^0^^&^J;oTaaT-^^MSr^A$^«{4^^*l-r 

m&ifa.mmfa, mnsk&mm, mm&. v^<m. smm. rm^m , mm& 
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xmffitzz.t&xzz> 0 *i\ Y±-&y)&fafflmfr£*\-r*tm, tit*. 
*&ffi<Dmm<D—Mk\^x. tzb£&mw)ito!fetLx£mm(nffiffi. 

7^K -T^, =17 hV. #=/K ^^^) <£>f§Hg&f£§!l£W 
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nmmi 

Red— shift Green Fluorescent Proteinic 

7°7^^ KpQBI 2 5 (Quantum Biotechnologies 
Inc. &M) A£*LTl^5 R ed-shift Green Fluor 
escent Protein (J^TGFP tW^t^) — Ki"5iS^5T- 

mtm(Dffl.?\m^ i ) tov>t, ^itfc^^^s^^&i^^'x -t 

©JfiJSByiJt 1 ©— o<£>mS&g&Lfc 0 PCR in vitro mutag 
ene s i s kit (fjJj'^jTftM) £r<£ffl U GFP«5t*|:iSft6 
6 — 6 8#@7^;tM<^)5^ 6 7#|«fni/y^ - Ki"5=i K>TA 
T£j&t-It=i K>-T-fc^)TAG^^fc„ roip^L-C^bfc^MGFP (m 
GF P) m&fr £^£^AL;&V>G FP^^ K-*-5J|^PS:-tivetL^9^ 
U'pDON-AI (^*9/W**t*i) C#Al, pDON-mGFPi pD 
ON-GFPMLfc 0 £ Jib©?' 7* 5 Kl m g^TE«5 0 M 1 
i s oSr > l/*g<7}lipofectamine 2000 (LF2000, G 
i b c o BR LftM) 0 n 1 OO p t i me ni#ife (G i b c o B 

§SlLfc 0 pDON-GFP^q^/cMTiiSSiV^^^m^^ixfc^, p do 
N-mGFP^Ao^flS^(i^7t^e>^^ofc 0 ^<D^ S MmftX*1k% 
^nrt©/j:V\ gSit^JW&tg;* ft/to i<DmGFPf^B»i 

GFPitfc^&fiifi^J&^-Sig^ftS^DNA (J^Ti rDNAi:»t) 
Srf^Sfcft^ % ^7^5 Kt- i r DN A*8«©f*Sli: &6j£fa#0~o<D 

G F Pmfe^-WrK /vtc o KpQBI 25 \ZM A £ tl/"CV N <5G F 

PJft^ J ? : ©^BB^JSr^7'f -v— U s -E c o R I x DEND (I2?lJ*OlE?lJ#-*§- 
2, 3) "T?ig|gLfc»rJt«:E c o R I , BamHI (t t> 77 7*4 *t±M) 
TiBftUT#e>*lfc7 6 0 b pODNA^^7^? KpUC 1 9 (*7J7^ 
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-f^-ttM) OEcoRI, BamHIt-f h m^m.fy&/vti 0 OV^T^ Z.<DZf7 
X ^ K^H i n d I I I % B a mH I h mi^G F Pit^^SE^JSr^^-r 
v-Us-h i nd I I I (f£^(Dlfi^J#^-4) *3<tt>*DEND^ffiVNTiii|ii 
LX^fj^cDNA^^x Hi nd I I I $ 7 st-#M) fciOTam 
5 H I -effifcVX&tbtltZ 7 6 0 b p^DNA^^E^fc*. £ 5 LT«i$ 

tltcy?*^ K£rp u cGFPO-Oi^ Lfc 0 

GF Pit^^lE^J^T'^'l'-^— U s -E c oR I joit^DEND^ 
fflV>TJi«Uyi:»f>i-S:E c oR I , Pvul I % ? *#M) -CftHfcLT 
#5?ttfc7 14b v <DT>N AWrft&y? * K KpUC 1 9©Ec oR I N Sma 
10 I -fr^f MfflttBUWiA^. #C^T\ i^^^^^ K<7>H indllK B a mH 

I -9- 4 hRIlCG F P&te^-cD^M&l&zf? J U s - h i n d I I I *5j;t>*D 
ENDSrffiV>TJ|M6b-C#b^DNAWf>T-«rH i nd I I I, BamHIfl 
itX^XnhfhtL 7 6 0 b p ©DNA»?Jt r. 9 LT*Plig£ ftfc^ 

* 5 K^pucGFPO-2 b4b& U/c 0 

15 $ GF PiUS^Sr:/^-^— U 1 0 0 h i n d I I I 3o Jitnj 10 0b 

amhl (BB^m<DgE^I#-^5, 6) "Cii#S UT#b^7tD NAUf^SrH i n d 
111% B a mH I « U 1 1 0 b p ©DNAi^Srlilfc. JifEO^^ 

* ? Kp u cGFP0-01'©7 6 0 b p©H i n d I I I - B amH I WrR* 
:©110b pODNA^il^i^ Kp u cGFPO-6^ 

20 Lfc 0 

p u cGFP0-0taGFP£r=i— VlrZ&fe+fD^lZ^^X&JjfaRmM 
?IJ2:W LT&t) % Jyy— hDNA©g$(il 5 18b ptfc5„ pucGFP 

o - 2i-iE.mm&\<D— tt>m±=* Kva>e> 3 8its*T*sr^LT*3«9 , «y ^ 

-hDNA©fi$til 4 7 9 b p-efo3o KpucGFP0-6l±GF 
25 P£r=i— Ki-SitfK^-^ftirGFPjt^fp^l 5 0~2 5 0#@©tS^b 

^$^-5^f6]S^gB^J^^rbT*3«9, >-^— hDNA(^ft^fi8 6 8 b p 
-e$>5 0 GUlAtCp u cGFPO-0, HlBtCpucGFPO-2, EllCJC 
pucGFPO-6 &m7Fl~Z>o 

pucGFPO-0, pucGFPO-2, pucGFPO-6 Z^tL^tim 
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Mb bfcPCR^i 9 % i r DNA, 0-2 

i r DNA, 0-6 i rDNA^ilfc. 0-0 i r DNA, 0-2 i 
rDNA^Il:tt^7-f-7-Us-e coRI-1, Us-hindlll- 
1 (Ifi?U^<£>IE3W§- 7 , 8) , *fc0-6 i rDNMDfUWiy?^^- 
5 Us-ecoRI-1, UlOOhindl I 1-1 (IB?!J^<E>ia?lJ#-*§-9 ) £ 

il^^OitS^^OMi-fc^OT^Afi, 0-0 i r DNA, 0-2 i rD 
NA, 0-6 i r DNA iZ&tfZ-iZ y^i© 5 * 

3' fill (EcoRI site) frb*:tl-€fr2 3 7 M 2 8 2 N 237^12 
10 4 3, 2 3 7i813f |<Dl|SlI^fc5o B 1 fc*3Vvt\ mG F Pit^^-fe- 

x t° v / — ^ (e p i s ome) ^^f/K'©mG F Pitfc^tf5l£— ^itS© 

15 

O^itSrofi SrSi^fc. tfrlUO D N A#A <fc 5 »~-tf>$t£<Dl£#£:igtt 
T, fHtf}^T*&5mGF PmB s F&m.&y&/vt?:-79X^ K (peep -mGF 
P) ^^^HS^O^IpJ^DNA (i r DNA) *fcte=i >- f n — ;V 

20 nfflv^/c s s a-y ^©v>-rtb*^i^^^jNBjjag^^Abfc„ s s ^-y ^ommm 
p\&mnm<Dm?m^ 1 o ^-r e 

(1) mX-m&^tci rDNAia^itV-AmGFPl^il 
UgHrT^l'&fl^fc&K:, HJfctfiJl X*iiUcpDON-mGFP^f)mGF 
PiUS^Sr^tP 7 6 0 b p OH i n d I I I - B a mH I Wf^^^lH U epi 
25 s o m a 1 ma mm alia n^§3g,^<^ & — T?&><5 pCEP4 (Invitr 

o g e ntfcgO indl I K B a mH I h©(HJtelJ-y^ 

^7^5 Kp c e p-mGFP$rf£o/c 0 4 8 2 9 3 $Bf|£ (8 

DFffi) £r*SV>-C, 10% FBS^ttfDEMEitJliSt'- Hfe^Lfc, ttb^il 
2/Jg©0-0 i rDNA, 0-2 i r DNA, 0-6 i rDNA^Jl 



WO 2004/00771S 




CT/JP2003/008816 



15 



(2) JjMEttLJfcVM rDNAtJ:5^t'y-AmGFP t^^M 

pcRmmizxvmmLtz. i r DNA^fitttts r t * < tffl tfenii, ± 

IBH«J3- (1) irPJC^T^mGF Pif^(D^m§rP-<fc 0 1^2 9 
3»^^W^.Ly5:GF P^tt«^^*2^-r o ?&MeL^ i r DNA 

»Ma n n-Wh i t n e yOUtf©^ s s^"!J ^^^^^f-T 
60-0 irDNA, 0-2 i r DNA©§Wlif f § (p<0. 0 
5) &7jk Ufc 0 



^2 





DNA 


i ommhtc^o^GFPm^mm 


0 


-0 i r DN A 


39. 27±9. 2H® 


0 


-2 i r DNA 


2 0. 7 8 + 2. 8 OB 


0 


-6 i r DNA 


13. 1 2 ± 2. 1 5^1 


s 




6. 5 4 ± 2. 6 4j@ 



10 

— ^> tlffj^TC&Sp c e p-mGFP^fSflfO-O i r DNA& 

±ie (2) vmmzis^x. m&}mmx~hz>-77XK m^ufc»o-r-< 

15 T^>irA£*V-CW«£V^ ttfWbfrtte^tcZ kfrb. pcep-GFP^O- 

0 i rDNAi^±|Hi^-©^#-C2 9 3»:iAU GFPMiilTO|& 
&p-<fc 0 r<D^ N 2 1. 2 2 ±4. 6 7%^>^fc^{C^^^ ^ K^Ao 
TV^c '^oT, «2(C^$nfc^^^7^5: K^AoT&V«&£rl&WT& 

^-rsi:, p c e p - mG f p Atstix^zmm i xm^tcycD, 

20 ^^^tLfcGF P^14^<D^C{^30i:*5i9 ir^oTCo 4|§]<Z>^:&L*:llifc 

(DM a n n -W hi t n e y ^>U^^^:> s s V 0 
-0 i rDNA©»$liffi (p<0. 0 5) £^ Lfc 0 
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*3 





DNA 


pee p-mGFP^A^tvTV^^Jfe 

i o 4 mhtz.v<DGFPW&immm 


0 


-0 i r D N A 


2 0 1. 42±58. 4 2^ 


0 


-2 i r DNA 


10 9. 1 2 + 2 7. 4 8^ 


0 


-6 i r DNA 


72. 24±23. 9 7f® 


s 




39. 76±20. 9 4m 



=nsrwr*bt> 2 ix gtoffiffl ufc^ N zfr^tb&^r/umz&n-r % t , s s ^-y 

5 ^;* s 5 2 9 nmoK 0-0 i r DNA, 0-2 i r D N A N 0- 

6 i rDNAW/U|[^tlftl9. 5. 10. 1. 16. 6nmolffe5 0 
ttlX'h, Ho© i r DNA^VN-fttt> s s ;Ty =J i <9 ^MttSW^Wi^ 
ofc„ ir DNA&&iT«£LT b7^7^i7iX3 ^i.tzm^tmm^ ^ 
t£L&V^ h^^^^a ^Lfcm^T* 1 ^ i^'WiiiV^li^GF Pit 
10 fc^H?gt|!t£r"^if 0-0 i rDNAffc^ s s ^- y =f'cD 5 ^^±T*fcofc 0 0 

-o i r DNA©t^ s s*v^£vm-\-fe'j>fo^hfrfrt>t>-r, mmwm 

15 HIM 4 

aja©M«:^mGF Pitfc^>gA 

Retrovirus packaging kit ampho (^^77^ 
-f^±$5l) £fflV>T, »©MlCmGF Pjt^^^A-TS W h d »>-T 

20 ON-mGFP^lfB^yb^y^y^^-^ £ fcfc y ^#7l^> 

VJ*mz£ V) mm\ZL 2 9 3»|liAlfc„ 4 8 8^1^^ ig#?£_kif Sr&Ifr 

i?lt2 9 zmmnt&m^mwfro =^^ufc» (293- 

1 0*M ICmGFPit^T-^Ao-CV^i^fiPCR-eiiiliMLTtDNA^fjtW 
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$rttit}UT. l^hn $-(;U*^<? <0 integration site b%% 

s i t eKm&TzmmwvUk&ftDNAiDm&i&mfu i^t°-«^GFPit 

5 Ufc. 

mmm 5 . 

7<^-yHty^^^^K-C^KStfc^«fflO-0 i rDNA«^mGF 

2 ' — O— me thy 1 RNA phosphoami d i t ei:CE-p 
10 hosphoamidite IrffiV^t, phosphoami d i te ^"C'o'Jajc 

lfc5' 77 RNA-ecoRI, 3' 7°7^^— RNA-hin 

d i i i (n&m&m*^^fm$m<DW3m s ?r\ 1, 1 2^-r 0 

-7— Sr^fflU P u cGFPO-OMi UTPCR5rffoT#b^rtO-0 
15 i rDNAW^i, T^-fc^:***© 5 ' «H'te6{@Op<?vWby 

W^-^-K^o< 0 jRBlSrtW^ irDN 

AlrRO-0 i rDNAt^Lfc, 

2 4 ^i/KTV— h^)^§-^ ^yWC4 0;^@<£>2 9 3 - 1 0 ifoBJfej^fj: 2 9 3 
AS (^f^^nyfn-^ffi) Sr«V>T^ — Ufe> 10% FBS^tfDEM 
20 Ei#flfe-C— flfetg^LTto 4/ig©ssi!j^0-0 i r DNAf fcllR 0- 

0 i rDNA$:Opt imen)UIX*75/i lC^5J:5l'f|im 4/zg 
LF 2 0 0 0£r^tf|B]*<DOp time n igifc <b 2 O^y^a^- 

btg^ i©DNA- L F 2000 reagent complexes &r$BJ!S 
ICittS5^*^'C, 90m \<D10% FB S^tfDEME^^AOU 

25 Th7^7x^v'3y?:tTofc 0 s 1 1J d'^/U^li 9 9 2 . 00 

nmo 1 X\ 0-0 i r DNAIi 1 7. 83nmol, R0 — 0 i r DN A 
1117. 8 2nmo lt'fcof;, 6B$ffi3L 1. 5m 1 ©1 0%FBS^tfD 
EMEigi&£»!Lfc 0 16—181^^3% F B S $r£tf D EME fCigifc 
U 3 2 fC 2 0 Lfc„ 
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-eh, 9 4t, 5 frmX't&m& U fofrX-Mfii Lfc 0 2 n (Dssty^ 0-0 
irDNA, 0-2 i rDNA, 0-6 irDNA^l. 5/ig©pcep 
-mGFP^V^pUCl9 C*#^ << rf =» V h o — /U 1 ) £r 3 7 . 5 1 WO 
p t i me ni#ifeT*#fRU > |n]i0 2 gOLF200 0 Sr^tfO p t i me n 
5 KFifiiatffc, 3. 5/zg©pcep-mGFPfc*ltS:^tp3 7. 5/i l©Op 

time nigi&i:, ^i©2 //g®LF200 0 Sres tf O p time ni#ife<bM 

2 0ftm<D4 l/*c^^<—>zl>''&, r*Lk<E>DNA-LF 2 0 0 0 reag 
ent complexes SrjNM&teSSflPLT, 3 0&N£&K:1K£?* 3E»- 1 5 
10 0/r l©Opt imenfMMfco 6 B$|R h 7 ^ 7 ^ ^ a ^ N 1ml 

<D 1 0%FB S^tPDEMEi^ife^^nUfCo 4 8055^ ^r^3y}« 
n-/H ^^r^^y h n -/w 2 latitat «:38-*-* JIMS (GFPBH4*« 

i r DNAi:#^jDNASr-g-tf p c e p-mGFPi^ h7^7x^v/ 3 v£ 
15 tL/c^i/W^lttGFPl^ttJNBIia^^^^.t 5tft5 % 4 0|(CGFP^4HilJia 

FACStGFP B§t£#fflfl&£$i]£ L/c r©i^fJ: K&£*B^ 

mGFPit^±<D^itS^m^m^T*fe^ 2 3 9 #!& 1 ^iNB/JSfcfc t) tf> 
20 GFPR&tt»^<0#f±O-O i rDNA©imt)#<, *:<DmWfr%z\± s 

s^"i; ^«t5fe©«>JKl3ffiF"T?*)oyt. 4 [1]<D^3X Lfc^|^<£>M a n n - W h i 
t n e y <DU&fc<D%£^ s stM©iWW5 0-0 i rDNAO 
M^i^liWfi ( p < 0 . 0 5) Lfc„ 





DN A 


1 O^/fefefc^GF Pf 




0 


-0 i r DN A 


18. 21+4. 


2 2^ 


0 


-2 i rDNA 


11. 7 9 ± 2. 


8 4B 


0 


-6 i rDNA 


5. 2 6 ±0. 


7 4m 


s 




5. 40 + 2. 


6 4m 



25 
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(16 0~19 0?JW ^*3tt5^^GFP^m^^fc 0 ^« 
fflDNA^^ttfc2 9 3- 1 0*fflfla^*5»tSGF P^t4^<7?^Pj=«^ hn — 

0-0 i r DNA, RO-0 i r D N A£fflV>fc41-£^te % 1 
^K^V£**U$5 4, 2 3 00, 3 8 0 OfiOG F P BfH4$B/l£l;d 5 #^E LTV^7^. 0 
2 9 3-1 0^8flSl^fc7c>9<DGFP^i4^fla^^^4^-r <) 

4 0^4^ UfcH^OM a n n - Wh i t n e y <DU&>j£<Dlf£^ s s *V 

io (DwmwizM-tz 2mm<D i r DNA<^«^m^nt>WE^ ( p < o . 

0 5) £^Lfc„ 



^4 





DNA 


i o 4 mmi 


mhti V) OG F P £H£ft!l&ft 


0 


— 0 i r DNA 


1 2. 


3 2 ± 4. 0 8<@ 


R 0 


-0 i r DNA 


2 4. 


20 + 3. 8 4l@ 


s 




0. 


31+0. 0 8{@ 



J^itf), RO-0 i r DNAtJ;5 2 9 3-1 OiDliaoM^^^f MS 
15 iWs stU^iO-0 i r DNA(75t>Wj- «9 tii^V^<^<7)||^m{i> ^ 

RO-0 i r DNA<^)^S^V^{i^^CV^6B#^o-0 irDNAcfc^fi 

20 te¥B^^^-e#5is^j^tp i rDNAiaStlfiS^M 

25 te?B^5N F - K B t t<Dfetfi*nffl-f 5 I — icBi te*^ UTc^T'^ffl 
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fcZthZtNF-K B&t£mk&tlM'<&ft-1-Z> [P r o c. Natl. A 
cad. Sci. USA, Vol. 9 1 x pll884~11888 (19 
9 4) ] o NF- k B&mfcT-<D±mz&&NF- k B^rf— 7irV^^V^DN 

5 2 9 3WCNF-icB^#SU ^n^^T'^SDNAgfi^J (5'- 

gattgctttagcttggaaattccggagctg-3\ J^fB^^frTV^ [E u 

r. J. Biochem, Vol. 268, pl 8 28~1 8 3 6 (2 00 
1) ] o ^<DUm* i r DNAO^(D^|o]^gB^J^A-t-Sfci6^ N Ho 
. GFP-kBl, GFP-kB2 > G F P — k B 3 (#^7^"^ 

10 -<D^SIB^J§r^^ma^m<Dia^iJ#-^l 4, 15, 16H/^t) Sr^/£L7c 0 

SfGFP-kB 1 ^BUBSO^-f^— U s - E c o R I &fflV\ p u c GF P 
0-0/6>^9J±}LfcGF Pitfc^Sr-^tPE c oRI-B a mH I tUrtf-^ilMD 
NA<>: L7cPCR£:/&£fTl\ if ifrBDNA^JtSr^fc,, o^T-~ OifiiBWf^Srtt. 
§I<t LTGFP-k B 2irUs-EcoRI SrJJ^fc: P C R &frV\ tgmWrtiZ 

15 ntz. 0 r^g^ili: UTGF P-k B 3 iU s -E c o R I 

/f^7tPCR£fTV\ imiBWt^Htfco ^"b^fcigfeggfJtSrE c oR I , Bam 
H I T'MteLT, ^(DtefK-^p u cGFRO-O^OE c o R I - B a mH I ffi 
KbAtlWz-tZo w 0 {sXffim&tlfc?'?* UtpucGFPOnf -0 <!r# 

20 pucGFPOnf-0 ^{*G F PiUK^ig^fpJ^f^iJ i: N F - k B^ 

*t?—-7%m*^t2<< is*)— h7i^^ttx*3«5, -r>-l7— h<7)S$fil 5 4 8b 
pffc§. ^(D^v* 5 KSrilSJDNA^L-CRNA- e c o R I — <b 

RNA-h i n d I I I ^7^^—, ^V^IiS-e coRIirS-hindll 
I Zfy^^r— (gB^lJteRNA- e c o R I T'vJt— , RNA-h i n d I I I 

25 754-?— ££ofc< I^CT*$>5^ X 5' ^f,AO©IS^ft^!;^^l/ 

-^-T'fcS) &/8^TPCR£rfTo7t 0 i#*ILfc:7 7^ > Mi^fr^ttR 0 n 
f-0 i rDNA, SOnf-0 i rDNA^^Uc, 
2 9 3- 1 ommt^jS^rj-?^^ hn- /UT'fcS 2 9 3 *ffl/&c«Jg^<^# 
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sstM, RO-0 ir DNA, ROnf-0 irD N A. S 0 n f - 0 
i rDNASriALt^f3 6W, »Dt5Wt8ng/ml©TNFa 

5 mmm 5<ox^> izm^^m u *3te«iwft©T-c£- ^;wg f p ^t*« 

^<D^GF P^t£&BflS$c8 8»C*tL-C N RO-0 i rDNA^6000 
fi, ROnf-0 irDNA. SOnf-0 i rDNAI^tlfttl» 

10 mz-tio sst!)^ RO-0 i r DNA. ROnf-0 i r DNA, SO 

n f - 0 ir DN A&m^tz.Wi&<D 2 9 3-1 0 ffllft 1 T^mhtc V) <DG F P % 
tt#BIS©!Bc«r^ 5 t^f. t)O,!:t)ft^5J;V>S0nf-0 i r DNA& 
ffll^fcS&^W: s s *y =f(D 1 3 8^V^^[^Sr^bfc„ 

4 LfcH^OM a n n - W h i t n e y <DU^^<DW^ s s U =f 

15 <DfI»Mt5 3i«<Z)i rDNA©fWttt-<ttf^ (p<0. 0 

5) fc^Lfc *7c, «g^H^^^^— ^ia^J^^A^tvrtRO n f -0 
i rDNA, SOnf-0 i rDNA(DfS^li> RO-0 i r DNA© 
^^*fb-CtiWEil (p<0. 0 5) Sr^LfCo 



*5 



DNA 




1 0 4 i«fcfci9<DGFP|^NBj» 


RO-0 i 


r DNA 


2 8. 1 9 ± 6. 5 


ROn f -0 


i r DNA 


61. 0 2± 1 3. 7 2#| 


S 0 n f -0 


i r DNA 


67. 5 8 + 2 0. 3 l#l 


s s * y z£ 




0. 4 9 ± 0. 1 4m 



20 

1 ipofectamine Zm^^XM&'R^mA bfc s stU^i:0-0 
i rDNAIt %m&Wt<DMX\ »flE43Efc»oTtt^i E«ffci-5o 0-0 
i r DNA«li s s ^©lk+^©— -Cfcafc^^AS^ f-^S^/j; 
<, 0-0 i r DNAia5titI©M$l4s s^j-y =f£ *)i&^k&frtl 
25 7c>65 x HKlo^tt s stMJ:!) SvMBFfcsjsSrT^Lfco 0-0 
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w^tMcum&m(Dmmm^^b*7FV&\^ti 0 i rDNA^ 

At-5-£&'£oT{^<^^iSj#b*t5o ^©i r DNACD 5 ' {fUJ^^U 

F- k B(D^^=f— zrmfH&ttVMz.Xh. «FttSS*ttjfi?^lRlK(ftDNA (0 
nf-0 i r DNA) XfoZ> a ~:SH^<Z>i8*^"|n]tC LfcN F - 

« B^^^— i r DNA©^|lf AtfcDNAfi-^ 
HAlfc 0 n f - 0 i rDNA«<O^SST-$)ofc 0 

y^/u^^-x— >3 ^^^ri--5GFPit^^m 

PCR in vitro mutagenesis ifeSriiffi L, GF PiS^ 
-?-0>BI*&=» Kvr*fc5ATGt©G^T|:'|x.fc, :©$a-7-V3 VG F P 
(mlGFP) itfc^Srp CEP4t:t^P- 2 9 3ttllh7> 
Y L"C\ 3bfrd*JLib*l&V^ fc&fllgSLfc. ££>K:. ^OmlGFPit 
fc=F-(Dll i n d I I I -Nh e I (frfr (-3 6-1 7 4) &fflV\ ^Et'^WJ 1 
TffULfcmG F Pat^(D_h»Sji|OH i n d I I I -N h e I WrJf- (-36- 
17 4) <bAtt#^LT. ^U-f->3 >GFP (dmGFP) Sfc^Sr 

IlOdmGFPife^liSf |WT, 2 0 If |©G01oOf SIlJ) s fc 
tK M#fil 9 8&mmtlX\,^Z> 0 i O d mG F Plfi^ CAo 7 6 0b 
p H i n d I I I - B a mH I #r>t&x pCEP4®HindI I I <b B a m 

h i ©raKij-y^o— mmmmt 1x^5/7^5 kp c e P - 

dmGF PSrf^oTto 
H»2fe#«3IJfi0iJ 3 t m C4kftX\ 0-0 i rDNAlcJ;5^/u5a-f 

fci<t£;^GFP|^t£#«;3u 175mfa%tc*)\Zl 5. 8 5 ±2. 0 0ft5 
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10 SEQ ID N0:i; Gene encoding red-shifted green fluorescence protein. 

SEQ ID NO: 2; PCR primer Us-EcoRI to amplify a gene encoding red-shifted 
green fluorescence protein. 

SEQ ID N0:3; PCR primer DEND to amplify a gene encoding red-shifted 
green fluorescence protein. 
15 SEQ ID N0:4; PCR primer Us-Hindlll to amplify a gene encoding red- 

shifted green fluorescence protein. 

SEQ ID NO: 5; PCR primer UlOOHindlll to amplify a portion of gene 
encoding red-shifted green fluorescence protein. 

SEQ ID N0:6; PCR primer DIOOBamHI to amplify a portion of gene encoding 
20 red-shifted green fluorescence protein. 

SEQ ID NO: 7; PCR primer Us-EcoRI-1 to amplify a gene encoding red- 
shifted green fluorescence protein. 

SEQ ID N0:8; PCR primer Us-HindIII-1 to amplify a gene encoding red- 
shifted green fluorescence protein. 
25 SEQ ID N0:9; PCR primer U100HindIII-l to amplify a portion of gene 

encoding red-shifted green fluorescence protein. 

SEQ ID NO: 10; Chimeric oligonucleotide ss Oligo. "nucleotides 1 to 4 and 
50 to 53 are 2' -O-methyluridine". 

SEQ ID NO: 11; PCR primer RNA-ecoRI to amplify a portion of gene 
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encodingred-shifted green fluorescence protein, "nucleotides 1 to 6 are 
2 , -0-methylribonucleotides — other nucleotides are deoxyribonucleotides" 
SEQ ID NO: 12; PCR primer RNA-hindIII to amplify a portion of gene 
encoding red-shifted green fluorescence protein. "nucleotides 1 to 6 
5 are 2 , -0-methyl ribonucleotides — other nucleotides are 

deoxyribonucleotides" 

SEQ ID NO: 14; PCR primer GFP-kBl to amplify a portion of gene encoding 
red-shifted green fluorescence protein. 

SEQ ID NO: 15; PCR primer GFP-kB2 to amplify a portion of gene encoding 
10 red-shifted green fluorescence protein. 

SEQ ID NO: 16; PCR primer GFP-kB3 to amplify a portion of gene encoding 
red-shifted green fluorescence protein. 
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I. ^^^SiB?lJtC^%^Ai-5^T*fcoT. 

(i) ^i^smsa^u^i-sDNASrpM-rsxa ; ^-c\ mmm*fa&.w. 
io 7mm&m-tz> i><DXhztmm i latt^^^tD^mo^A 

6 . ^fp]^mK?iJS:^ri-5DNA^-^:0DN A-CfeSlf ^ 1 SBi^^ft 

25 ^^^^^^m^#A*-j*o 

i o. m&jmmizmAisnz>m&&, mm^mm. ^i^/xiijfAtfcs 

I I. m&mimm^mzx vMmmm\^m*mA~tz>fc$><D*y hx*> 
ox, ti^^^ffii^6t)-c% froMtfimmzmALXo k-fz^&s&mmMi 
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ho 

1 6. ^I^Smga^J^W-rSDNA^-^DNAT'fe-Sfi^l lfE^© 
ho 
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EcoRI 




; : BamHI 



Hindlll 



pucGFPO-0 



B 



EcoRI 




_ * 

GFP 
4j-Smal 
* BamHI 

GFP 



pucGFPO-2 



EcoRI 




Hindlll 



pucGFPO-6 
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SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> Method for introducing mutation into target nucleic acid 

<130> 663910 

<150> JP 2002-204887 
<151> 2002-07-12 

<150> JP 2003-113534 
<151> 2003-04-18 

<160> 16 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 720 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Gene encoding red-shifted 
green fluorescence protein. 



<400> 1 

atggctagca aaggagaaga actcttcact ggagttgtcc caattcttgt tgaattagat 60 
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ggtgatgtta 


acggccacaa 


gttctctgtc 


agtggagagg 


gtgaaggtga 


tgcaacatac 


120 


ggaaaactta 


ccctgaagtt 


catctgcact 


actggcaaac 


tgcctgttcc 


atggccaaca 


180 


ctagtcacta 


ctctgtgcta 


tggtgttcaa 


tgcttttcaa 


gatacccgga 


tcatatgaaa 


240 


cggcatgact 


ttttcaagag 


tgccatgccc 


gaaggttatg 


tacaggaaag 


gaccatcttc 


300 


ttcaaagatg 


acggcaacta 


caagacacgt 


gctgaagtca 


agtttgaagg 


tgataccctt 


360 


gttaatagaa 


tcgagttaaa 


aggtattgac 


ttcaaggaag 


atggaaacat 


tctgggacac 


420 


aaattggaat 


acaactataa 


ctcacacaat 


gtatacatca 


tggcagacaa 


acaaaagaat 


480 


ggaatcaaag 


tgaacttcaa 


gacccgccac 


aacattgaag 


atggaagcgt 


tcaactagca 


540 


gaccattatc 


aacaaaatac 


tccaattggc 


gatggccctg 


tccttttacc 


agacaaccat 


600 


tacctgtcca 


cacaatctgc 


cctttcgaaa 


gatcccaacg 


aaaagagaga 


ccacatggtc 


660 


cttcttgagt 


ttgtaacagc 


tgctgggatt 


acacatggca 


tggatgaact 


gtacaactga 


720 



<210> 2 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-EcoRI to 
amplify a gene encoding red-shifted green fluorescence 



protein. 



<400> 



2 



cttgaattcg gtaccgagct cggatcgggc gcgcaagaaa 



40 



<210> 3 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer DEND to amplify 
a gene encoding red-shifted green fluorescence protein. 



<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-Hindlll 
to amplify a gene encoding red-shifted green fluorescence 



<400> 3 



cactggcggc cgttactagt 



20 



protein. 



<400> 



4 



cttaagcttg gtaccgagct cggatcgggc gcgcaagaaa 



40 



<210> 5 



<211> 40 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: PCR primer UlOOHindlll 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein. 

<400> 5 

ctaagcttct ggcaaactgc ctgttccatg gccaacacta 40 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer DIOOBamHI to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 

<400> 6 

tcggatccaa gtcatgccgt ttcatatgat ccgggtatct 40 

<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: PCR primer Us-EcoRI-1 
to amplify a gene encoding red-shifted green fluorescence 



<210> 8 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer Us-HindIII-1 
to amplify a gene encoding red-shifted green fluorescence 



protein. 



<400> 7 



gaattcggta ccgagctcgg atcgggcgcg caagaaa 



37 



protein. 



<400> 



8 



aagcttggta ccgagctcgg atcgggcgcg caagaaa 



37 



<210> 9 



<211> 38 



<212> DNA 



<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: PCR primer U100HindIII-l 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein. 



<210> 10 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modified_base 
<222> (1).. (4) 
<223> um 

<220> <221> modified_base 
<222> (50).. (53) 
<223> um 

<220> 

<223> Description of Artificial Sequence: Chimeric oligonucleotide 
ss Oligo. 



<400> 9 



aagcttctgg caaactgcct gttccatggc caacacta 



38 



<400> 10 

uuuuatcttg aaaagcattg aacaccatag cacagagtag tgactagtgu uuut 54 
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<210> 11 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer RNA-ecoRI 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein.-"nucleotides 1 to 6 are 2'-(Hnethyl 
ribonucleotides — other nucleotides are deoxyribonucleotides" 

<400> 11 

gaauucggta ccgagctcgg atcgggcgcg caaga 35 

<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer RNA-hindlll 
to amplify a portion of gene encoding red-shifted green 
fluorescence protein, "nucleotides 1 to 6 are 2'-0-methyl 
ribonucleotides — other nucleotides are deoxyribonucleotides" 



<400> 12 

aagcuuggta ccgagctcgg atcgggagag caaga 



35 
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<210> 13 
<211> 30 
<212> DNA 

<213> homo sapience 
<400> 13 

gattgcttta gcttggaaat tccggagctg 30 



<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer GFPrkBl to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 

<400> 14 

agctaaagca atctcagttg tacagttcat ccatgccatg 40 



<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial Sequence: PCR primer GFP-kB2 to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 



<210> 16 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer GFP~kB3 to 
amplify a portion of gene encoding red-shifted green 
fluorescence protein. 



<400> 15 



tccggaattt ccaagctaaa gcaatctcag ttgtacagtt 



40 



<400> 16 

ttttggatcc cagctccgga atttccaagc taaagcaatc 40 
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